Lesion of septal-hippocampal neurons with 192 IgG-saporin alters function of M1 muscarinic receptors.
Cholinergic neurons projecting from the medial septum to the hippocampus were lesioned with the selective neurotoxin 192 IgG-saporin. Injection of 300 ng of 192 IgG-saporin into the medial septum produced a 60% decrease in choline acetyltransferase activity. M1 muscarinic receptor function was examined by measuring enhancement of evoked release of norepinephrine from rat hippocampal slices by the M1 selective agonist McN-A-343. In hippocampal slices from rats which were lesioned with 192-saporin, the response to McN-A-343 was reduced compared to sham-operated controls. Pirenzepine binding demonstrated no change in M1 receptor number or affinity. However, the curve for displacement of pirenzepine by the muscarinic agonist oxotremorine-M was shifted to the right in hippocampal tissue from lesioned rats. This shift was identical to that produced by addition of the non-hydrolyzable GTP analogue GppNHp, which uncouples the M1 muscarinic receptor/G-protein complex. These results suggest that lesion of septal-hippocampal cholinergic inputs causes uncoupling of the M1 muscarinic receptor, decreasing responsiveness to stimulation. These findings are similar to reports of decreased M1 muscarinic receptor coupling to G-proteins and loss of function in Alzheimer's disease. The 192 IgG-saporin lesion may provide a viable animal model in which to study uncoupling of G-proteins and M1 muscarinic receptors.